Similar to other developing economies, Lesotho's security of electricity supply is threatened by the growing energy demands with the peak power deficits being met through imports. This study seeks to understand the key determinants behind this growth of electricity consumption. It examines the role played by financial development, industrialisation, and urbanisation in Lesotho's energy-growth nexus between 1973 and 2012. The findings from the co integration analysis reveal that economic growth, financial development, and industrialisation are positively related to electricity consumption in the long-run. Urbanisation, however, is found to have no significant effect on electricity consumption. Furthermore, the introduction of regulation has impacted positively on electricity demand in Lesotho. This partly explains the observed increase in household electrification level in recent years, which has been rising in tandem with electricity demand. In addition, the study finds bidirectional causality between financial development and electricity consumption, and between urbanisation and economic growth. It also finds unidirectional causality from electricity consumption to industrialisation, from industrialisation to urbanisation, and from urbanisation to financial development.
Introduction
Over a last decade, several emerging economies have experienced energy shortages due to rapid increase in the demand for energy services (see Shahbaz and Lean, 2012; Zaman et al., 2012; Inglesi-Lotz, 2011) . This called for more scholarly attention in identifying the factors influencing energy demand as well as its appropriate control measures. Similar to other developing countries, Lesotho's security of energy (or more specifically, electricity) supply is threatened by the growing energy demands, with peak power deficits being met through imports. Since 1969, the country has been importing almost all of its electricity from Eskom in South Africa till the establishment of the 'Muela Hydropower Plant (MHP) in 1998. However, given the increasing level of electrification in subsequent years 4 , the country was forced to continue importing extra electricity from Eskom and later from Eletricidade de Mozambique (EdM) following the 2008 electricity crisis. In recent years, the country's peak electricity demand has been rising in tandem with the electrification level, reaching 143 MW in 2014. This led to a peak power deficit of about 50% that has to be met through imports, hence threatening the national security of electricity supply (LEWA, 2014) .
The study seeks to understand the key determinants behind the growth of electricity consumption in Lesotho. Given that other studies in Lesotho focus on the relationship between economic growth and electricity consumption (see Sekantsiand Thamae, 2016; Makhetha, 2013) , this paper takes into account the role of financial development, industrialisation and urbanisation as well as institutional factors in Lesotho's energy-growth nexus. The study contributes to the empirical literature on the drivers of energy consumption in developing countries. It also applies the co integration techniques using the longest time series data available for Lesotho covering the period 1973-2012. The findings reveal that economic growth, financial development, and industrialisation are positively related to electricity consumption in the long-run, while urbanisation is found to have no significant effect on electricity consumption. The introduction of regulation has also impacted positively on electricity demand in Lesotho, partly explaining the observed increase in household electrification level in recent years.
The rest of the paper is structured as follows. The next section provides an overview of Lesotho's electricity sector. It is followed by a brief review of the literature on electricity (or more broadly, energy) demand and the methodology. The empirical results are then presented and lastly, the concluding remarks together with recommendations are offered.
Lesotho's Electricity Sector
The Lesotho electricity sector currently has four main players (see . The first player is the Lesotho Electricity Company (LEC), which was established by the Government of Lesotho (GoL) in 1969 with the aim of improving electricity supply throughout the country. In line with the Electricity Act No. 7 of 1969, LEC was mandated to generate, transmit, distribute, and supply electricity within the country. Prior to that period, the supply of electricity in Lesotho was under the direct control of the GoL, which used a small coal-fired generating plant to supply electricity to the administrative centre of the capital city -Maseru, and to a few nearby residential areas, mostly occupied by foreigners. However, when electricity demand increased in subsequent years, LEC entered into an agreement with Eskom (South Africa) to supply the country with additional electricity.
As a second player, the Lesotho Highlands Development Authority (LHDA) came on board in 1998 with the ownership of the 72 MW capacity MHP. Nevertheless, given the increasing electrification level in the 2000s, LEC had to continue importing electricity not only from Eskom but also from EdM. As a result, the MHP's effect of stabilising electricity prices was diminishing with the long-run marginal cost of electricity in Lesotho being largely determined by Eskom and EdM prices. In 2004, the third player -the Lesotho Electricity Authority (LEA) 5 , was established to regulate the electricity industry. LEA then licensed LHDA to generate electricity while LEC was licensed only to transmit, distribute, and supply electricity. The Rural Electrification Unit (REU) in the Department of Energy (DoE), as a fourth player, was granted a license-exemption by LEA to operate Electricity Access Pilot Projects (EAPPs) that are outside LEC's service territory where electrification is expected not to be commercially viable.
Literature Review
The literature indicates that energy consumption can be influenced by various factors including economic growth, financial development, industrialisation and urbanisation. Medlock and Soligo (2001) argue that changes in the structure of production and consumption resulting from economic development are important factors affecting energy demand. This is because as the economy develops, people, especially those in urban areas, tend to use more electricity-dependent gadgets for heating, cooking, recreation and comfort. In addition, as the economy develops through different stages of production, energy consumption tends to increase as well. For example, production methods in industrial sector require more energy than traditional production methods in earlier stages. Energy consumption can also influence economic growth through its role as an input in production (see Lee and Chang, 2008; Stern, 2004) . In this case, energy becomes one of the important agents in the transformation of materials, resources and other inputs into goods and services. Nevertheless, the empirical studies reveal mixed results on the direction of causality between energy consumption and economic growth (see Aslan, 2014; Kwakwa, 2012; Odhiambo, 2009a; and Odhiambo, 2009b) . Aslan et al. (2014) and Cobanand Topcu (2013) present various channels through which financial development can also impact energy consumption.
First, a developed financial system allows individuals to access funds at cheaper costs and this enables them to buy durable goods whose production and consumption increase energy demand. Second, financial development brings about improvements in financial infrastructure, which helps businesses to acquire loans cheaply and invest in advanced machinery and equipment that use more energy. Third and lastly, financial development may boost consumer confidence and this has a potential to stimulate economic growth and energy consumption. Other empirical studies such as Chang (2015), Salman and Atya (2014) and Shahbaz and Lean (2012) support the idea that financial development enhances energy consumption. Industrialisation and urbanisation also have a positive effect on energy consumption. This is pertinent because industrialisation involves the use of heavy machinery and equipment in industries, which require energy for their operation (see Sadorsky, 2010; Ekpo et al., 2011) . Alternatively, urbanisation involves structural changes in the economy as a result of population shifts. This in turn increases demand for electricity as urban dwellers switch from conventional sources of fuel such as biomass, paraffin, and oil to electricity.
The reviewed literature therefore provides evidence on the relationship between energy consumption and its main determinants, which are economic growth, financial development, industrialisation and urbanisation. According to Karanfil (2009) , country specific factors also matter in the analysis of energy demand and energy policy. However, the mixed findings from empirical studies on this subject may be due to differences in estimation techniques, study periods, and development levels of countries being studied.
Methodology
Following Salman, and Atya, (2014), the basic model for electricity consumption is specified as follows:
Where , , , and denote the natural logarithms of electricity consumption, economic growth, financial development, industrialisation and urbanisation, respectively. is the time period, ' are long-run parameters to be estimated, is the white noise error term and is any exogenous variable affecting the demand for electricity in Lesotho. All the coefficients of the explanatory variables are expected to be positive, except which is ambiguous.
The study uses the augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests to investigate the order of integration of the variables. This is done to ensure that all variables are integrated of the same order so as to avoid spurious results in the presence of different orders of integration. If the variables are found to be integrated of order one, the next step is to test whether they are co integrated or not. Different co integration techniques such as the Johansen maximum likelihood test (see Johansen, 1988; Johansen and Juselius, 1990) and Engle-Granger (EG) residual based test (see Granger, 1988) exist in the literature. Since the aim is not to study all possible co integration relationships between the variables, the paper employs EG test for co integration, which imposes a unique co integrating vector between the variables. This test is performed by first pre-estimating co integration regression (equation 1) by fully modified ordinary least squares (FMOLS) procedure instead of the standard ordinary least square (OLS) technique (see Phillips and Hansen, 1990 ).
The FMOLS method uses kernal estimators of nuisance parameters that affect the asymptotic distribution of OLS estimators to produce optimal estimates of co integration regression. In order to achieve asymptotic efficiency, this technique modifies the least squares to allow semi-parametric correction for serial correlation in the co integrating vector and controls the potential for endogeneity of the regressors. Once the co integration regression has been estimated, the existence of co integration between the variables is confirmed by testing for unit root on the residuals produced from the co integrating regression using the ADF test. In this case, the null hypothesis of no co integration is tested against the alternative hypothesis of co integration. The rejection of the null hypothesis therefore implies that there is co integration (see Narayan and Narayan, 2004; Shahbaz, 2009; Facchiniand Melki, 2013) .
Following the identification of co integating relation among the variables, the following error-correction model (ECM), which links the short-run dynamics to the long-run relationship, is estimated:
is the error-correction term, Δ is the first difference operator, p is the optimal lag length, δ is the constant term, is the adjustment coefficient, λi is short-term impact of i-lagged variable, µt is a white noise disturbances term and φ is the effect of exogenous conditions on electricity demand. The existence of co integration between the variables may imply that causality runs at least in one direction. Thus, the paper goes further to investigate Grangerblock causality between electricity consumption and its determinants (see Granger, 1969; and Granger, 1988) .
Data and Estimation Results

Data Description
The paper uses annual time series data covering the period 1973-2012. The data on electricity consumption (measured in kWh per capita) is obtained from LEC, while that on economic growth (measured by real GDP per capita), financial development (proxied by domestic credit to private sector as a share of GDP), industrialisation (measured as a ratio of industrial value-added to GDP) and urbanisation (proxied as a share of urban population to total population) is sourced from the World Bank Development Indicators (WDI). Figure 1 shows the plots of the variables over 1973-2012 period in logarithms. The trending of the graphs could imply that the variables are nonstationary. This should be confirmed by unit-root test which is presented in the next sub-section. 
Unit Root Test Results
The study begins by applying ADF and PP unit root tests to determine the order of integration of the variables. The null hypothesis states that the series is non-stationary and failure to reject the null indicates that there is unit root. Table 1 presents the ADF and PP unit root tests results in both levels and first differences.
The results indicate that electricity consumption, economic growth, financial development, urbanisation and industrialisation are integrated of order one or (1). Therefore, a long-run relationship might exist between electricity consumption and its determinants. 
Table1: ADF and PP Unit Root Test
Co integration Test Results
Since all the variables are found to be (1), the paper applies FMOLS procedure to estimate the co integration regression. Table 2 provides the results of the estimated model and its associated diagnostic tests. In terms of diagnostic tests, the model fits the data well since about 95% of the variation in the electricity consumption is explained within the model. The Jarque-Bera (JB) and Durbin-Watson (DW) tests for normality of errors and serial correlation, respectively, also indicate that the residuals are white noise 6 . Furthermore, the ADF statistic is found to be statistically significant at 1% level of significance and as a result, the null hypothesis of no co integration is rejected. Therefore, there is a stable and unique long-term relationship between electricity consumption, economic growth, financial development, urbanisation and industrialisation in Lesotho.
All the estimated coefficients in the co integrating vector, with an exception of urbanisation, are not only statistically significant but also consistent with the theory. Specifically, economic growth, financial development, and industrialisation are found to be positively related to electricity consumption in the long-run. The positive economic growth coefficient implies that, ceteris paribus, a percentage increase in economic growth raises electricity demand by 1%. This result is similar to that of , who found that economic growth is one of the main drivers of electricity consumption in Lesotho. As previously, a 1% increase in domestic credit to the private sector spurs electricity demand by about 0.4%. This is because financial development promotes investments, which in turn increase the demand for electricity (see Sadorsky, 2010) . The positive and highly significant coefficient of industrialisation also suggests that 1% rise in industrial value-added leads to about 0.9% increase in electricity consumption in the long-run. All these findings are consistent with that of Shahbazand Lean (2012), who found that economic growth, financial development, and industrialisation enhance energy demand in Tanzania -a developing economy like Lesotho.
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Journal of International Business and Economics, Vol. 4(1), June 2016 The role played by exogenous factors such as the inception of the regulator -LEWA, in 2004 ( ), and the 1998 political instability ( 98) is examined along with the long-run determinants of electricity consumption in Lesotho. It is evident from the results provided in Table 2 that the introduction of regulation had a positive and significant effect on electricity demand while the 1998 political instability seems to have had no significant effect. The former finding suggests that the observed increase in household electrification level in recent years, which has been rising in tandem with the electricity demand, is partly attributable to the efficiency brought by regulation in the electricity sector. However, the country's low household electrification level of about 30% or less (see could also explain why urbanisation is found to play a less important role in influencing the dynamics of electricity demand in Lesotho. Thus, it is not surprising why some of the urban areas in Lesotho are not electrified.
Error-Correction Model and Granger Causality Test Results
The study uses the residuals of the co integrating regression to estimate the ECM in order to get an insight into the short-run relationship between electricity consumption and its determinants. Table 3 presents the ECM estimation results and its associated diagnostic tests. The results indicate that the residuals are approximately white noise. This is supported by Jarque-Bera (JB), Breusch-Godfrey (BG) Lagrange multiplier (LM) and ARCH Heteroscedasticity diagnostic tests, which fail to reject the null hypotheses of normality, no serial correlation, and no heteroscedasticity, respectively 7 . The adjustment coefficient also bears the correct (negative) sign and is statistically significant at the 5% level. This ensures the attainment of long-run equilibrium following a system shock. Furthermore, all other coefficients of the endogenous variables, except that of the first difference of economic growth and lagged differences of urbanisation and industrialisation, are statistically significant. The results show that electricity consumption in Lesotho is significantly influenced by its lagged value at the 10% level. Financial development is also found to be positively related to electricity consumption in the short-run, a result consistent with the findings of Shahbazand Lean (2012). However, unlike in the long-run where an increase in industrial activities demand more electricity to power various plants and machinery used in the industrial sector, the coefficient of industrialisation is found to be statistically insignificant in the short-run. In order to capture the effects of the establishment of LEWA and the 1998 political instability on short-run dynamics of electricity consumption in Lesotho, the paper incorporates the dummy variables LEWA and D98 as exogenous variables in the estimation of ECM. The results presented in Table 3 reveal that the 1998 political instability reduced electricity demand in the short-run, shown by a negative coefficient of D98, which is statistically significant at the 1% level. This may be on account of the fact that a number of businesses and factories in Lesotho closed following the 1998 political unrest. However, the dummy variable for the establishment of LEWA appeared insignificant, suggesting that the introduction of regulation had no significant effect on electricity demand in the short-run. The paper also performs Granger causality test to examine the direction of causality between electricity consumption and its determinants. Table 4 presents the Granger causality test results, which reveal that there is bidirectional causality between financial development and electricity consumption, and between urbanisation and economic growth. The former result shows that an increase in credit extension by financial institutions in Lesotho plays a vital role in increasing energy demand. This is so because financial institutions enable individuals to access credit at cheaper costs, which in turn raises demand for electrical appliances, and consequently lead to increased demand for electricity. Also, an increased electricity usage will lead to more economic and investment activities, which increase demand for financial services and therefore lead to financial development (see Shahbazand Lean, 2012, for similar finding). The results further indicate unidirectional causality from industrialisation to urbanisation, from urbanisation to financial development, and from electricity consumption to industrialisation. The latter shows that industrial growth in Lesotho demands more energy as an input in production of goods and services.
Conclusion
Lesotho's security of electricity supply is threatened by the growing energy demands, with the peak power deficits being met through imports from Eskom (South Africa) and EdM (Mozambique). This paper seeks to understand the key determinants behind this growth of electricity consumption by examining the role played by financial development, industrialisation and urbanisation in Lesotho's energy-growth nexus over the period . The findings from the co integration analysis reveal that economic growth, financial development and industrialisation are positively related to electricity consumption in the long-run, while urbanisation is found to have no significant effect on electricity consumption. Furthermore, the introduction of regulation has positively impacted on electricity demand in Lesotho, partly explaining the observed increase in household electrification level (and hence, electricity demand) in recent years. The 1998 political instability, however, reduced electricity demand only in the short-run. These results show that institutional factors such as regulation and political instabilities also matter in analysing the dynamics of energy demand.
The study also presents evidence of feedback causality between financial development and electricity consumption, and between urbanisation and economic growth. The former result shows that an increase in credit extension by financial institutions in Lesotho plays a vital role in increasing energy demand. There is also a unidirectional causality from industrialisation to urbanisation, from urbanisation to financial development, and from electricity consumption to industrialisation. The latter shows that industrial growth in Lesotho demands more energy as an input in production of goods and services. Thus, energy policymakers in Lesotho should ensure the availability of electricity by promoting efficient energy use and exploring other sources of energy. This could also reduce dependence from relatively costly electricity imports.
